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A. Metazoa 50: DNMT1

Human Chordata Homo sapiens DMNT1 uniprotP26358
Mouse Chordata Mus musculus ENSMUSP00000004202
Alligator Chordata Alligator mississippiensis XP_019345971.1
Frog Chordata Xenopus tropicalis _XP_002934384.1
Lungfish Chordata Protopterus annectens Gene19204
Catshark Chordata Scyliorhinus canicula XP_038640898.1
Bowfin fish Chordata Amia calva MBN3297629.1
Zebrafish Chordata Danio rerio ENSDARP00000013243
Lamprey Chordata Petromyzon marinus XP_032814834.1
Hagfish Chordata Eptatretus burgeri Eptbu0019957
Sea squirt Chordata Molgula occidentalis Moocci.CG.ELv1_2.S637148.928240
Sea squirt Chordata Ciona savignyi ENSCSAVP00000010172
_|— Horsecrab Arthropoda Limulus polyphemus XP_022248469.1
Waterflea Arthropoda Daphnia magna XP_032788078.1
Octopus Mollusca Octopus bimaculoides XP_014781622.1 (Ocbimv22034501m)
Marine snail Mollusca Lottia gigantea LotgiP171288

Oyster Mollusca Crassostrea virginica XP_022322197.1
Bryozoan Bryozoa Bugula neritina KAF6038700.1

Acoel flatworm Xenacoelomorpha Hofstenia miamia HMIM014985
Flatworm Platyhelminthes Macrostomum lignano BOX15_MIig009036g1

I Flatworm Platyhelminthes Macrostomum lignano BOX15_MIig007124g1

| Flatworm Platyhelminthes Macrostomum lignano BOX15_MIlig013419g1

Ribbon worm Nemerta Notospermus geniculatus g20725
Polychaete worm Annelida Capitella teleta CapteP160905

Leech Annelida Helobdella robusta HelroP116156
Leech Annelida Hirudo medicinalis g864

Horseshoe worm Phoronida Phoronis australis g17644

Lampshell Brachiopoda Lingula anatina XP_013400727.1

] _|— Priapulid worm Priapulida Priapulus caudatus XP_014661569.1
Combjelly Ctenophora Mnemiopsis leidyi ML002229a-PA

Amphioxus Chordata Branchiostoma floridae XP_035680983.1
.E Sea urchin Echinodermata Strongylocentrotus purpuratus XP_030853615
Acorn worm Hemichordata Saccoglossus kowalevskii _XP_006821782.1
- Coral Cnidaria Acropora millepora XP_029197815.1
_| | Hydra Cnidaria Hydra vulgaris Sc4wPfr_1463.9g9565
Box jellyfish Cnidaria Morbakka virulenta scaffold152.g48

[ Marine sponge Porifera Amphimedon queenslandica XP_011402705.2
Marine sponge Porifera Amphimedon queenslandica XP_019859084.1

— Freshwater sponge Porifera Ephydatia muelleri Em0020g6a
4I_| Freshwater sponge Porifera Ephydatia muelleri Em0686g2a
Freshwater sponge Porifera Ephydatia muelleri Em0016g1020a

0.6

B. Metazoa 50: UHRF1

Human Chordata Homo sapiens UHRF1 uniprotQ96T88
Mouse Chordata Mus musculus ENSMUSP00000108662
Alligator Chordata Alligator mississippiensis XP_006274298.1
Hagfish Chordata Eptatretus bur%eri Eptbu0038573
Frog Chordata Xenopus tropicalis _XP_002940183.
r Bowfin fish Chordata Amia calva MBN3296458.1
Zebrafish Chordata Danio rerio ENSDARP00000135054
— Catshark Chordata Scyliorhinus canicula XP_038632755.1
Lungfish Chordata Protopterus annectens Gene5825
Lampre}i Chordata Petromyzon marinus XP_032821928.1
- Hagfish Chordata Eptatretus burgeri Eptbu0025952
Hagfish Chordata Eptatretus burgeri Eptbu0025953
Hagfish Chordata Eptatretus burgeri Eptbu0038574
Human Chordata Homo sapiens UHRF2 uniprotQ96PU4
Mouse Chordata Mus musculus ENSMUSP00000025739
Alligator Chordata Alligator mississippiensis XP_019333556.1
Frog Chordata Xenopus tropicalis _XP_017948591.1
Lungfish Chordata Protopterus annectens Gene9102
Bowfin fish Chordata Amia calva MBN3303655.1
Catshark Chordata Scyliorhinus canicula XP_038660184.1
ox jellyfish Cnidaria Morbakka virulenta scaffold218.g10

B
_E Sea squirt Chordata Molgula occidentalis Moocci.CG.ELv1_2.5646982.g29683
Sea squirt Chordata Molgula occidentalis Moocci.CG.ELv1_2.S646982.9g29681

— Coral Cnidaria Acropora millepora XP_029212232.1
Box jellyfish Cnidaria Morbakka virulenta scaffold140.g51
| Hydra Cnidaria Hydra vulgaris Sc4wPfr_250.9g16023
1 Hydra Cnidaria Hydra vulgaris Sc4wPfr_250.g16022

Octopus Mollusca Octopus bimaculoides XP_014778387.1 (Ocbimv22021185m)
Oyster Mollusca Crassostrea virginica XP_022319748.1
Oyster Mollusca Crassostrea virginica XP_022319347.1
Marine snail Mollusca Lottia gigantea LotgiP206317
Polychaete worm Annelida Capitella teleta CapteP221977
Flatworm Platyhelminthes Macrostomum lignano BOX15_MIig006972g1
Leech Annelida Hirudo medicinalis g26
Leech Annelida Helobdella robusta HelroP79229
Leech Annelida Helobdella robusta HelroP113832
Sea squirt Chordata Molgula occidentalis Moocci.CG.ELv1_2.S432055.g13355

Lampshell Brachiopoda Lingula anatina XP_013414439.1
@orseshoe worm Phoronida Phoronis australis g6964

Sea squirt Chordata Molgula occidentalis
Moocci.CG.ELv1_2.5646982.929679

Ribbon worm Nemerta Notospermus geniculatus g4419
Bryozoan Bryozoa Bugula neritina KAF6032133.1

Priapulid worm Priapulida Priapulus caudatus XP_014673331.1

Horsecrab Arthropoda Limulus polyphemus XP_022254512.1

Horsecrab Arthropoda Limulus polyphemus XP_022257467.1

Horsecrab Arthropoda Limulus polyphemus XP_013789872.2
Acoel flatworm Xenacoelomorpha Hofstenia miamia HMIM013184

Acoel flatworm Xenacoelomorpha Hofstenia miamia HMIM013182
Acoel flatworm Xenacoelomorpha Hofstenia miamia HMIM013183
Waterflea Arthropoda Daphnia magna XP_032787194.1
Sea urchin Echinodermata Strongylocentrotus purpuratus XP_030852332
Sea squirt Chordata Molgula occidentalis Moocci.CG.ELv1_2.5252595.9g05828
Acorn worm Hemichordata Saccoglossus kowalevskii _XP_002740994.1
Sea squirt Chordata Molgula occidentalis Moocci.CG.ELv1_2.8252595.g05827
Amphioxus Chordata Branchiostoma floridae XP_035698939.1
‘———— Combjelly Ctenophora Mnemiopsis leidyi ML43438a-PA
! Freshwater sponge Porifera Ephydatia muelleri Em0011g1054a

Freshwater sponge Porifera Ephydatia muelleri Em1386g1a -
Marine sponge Porifera Amphimedon queenslandica XP_019849105.1 S u p pl F i g ure 3
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A. DNMT1_OCTBM

Domain

B. DNMT1_OCTBM

Bit Score Domain E-values Orga Prot ID

Pfam ID

Ind. Cond.
RETD DNMT1-RFD 138.86 1.26-40 2.7e-44 Octopus bimaculoides AOAOL8GEZ1  Ocbimv22034501m.g 100.00
oxxe 26-CXXC 47.88  10e-12 2.2e-16 Danteyzde daqees  dnutd e
BAH1 BAH 55 25 57615 1.3e-18 Homo sapiens P26358 DNMT1 54.79
Mus musculus P13864 Dnmt1 52.24
BAH2 BAH 55.65 4.3e-15 9.5e-19 o o io] |
. ustalOmega multiple protein sequence alignment
CTD (C-5 cytosine
S o o — DNA_methylase 165.85 1.5e-48 3.4e-52
HMMER (O. bimaculoides protein sequence vs. entire protein
sequence database)
C. UHRF1_OCTBM D. UHRF1_OCTBM
LIET Pfam ID Bit Score Domain E-values Orga Prot ID » of Id
Ind. Cond.
UBL ubiquitin 52 61 2.86-14 6.26-18 Octopus bimaculoides  AOAOL8IC59  Ocbimv22021185m.g 100.00
TTD TTD 171.29 13e50  2.9e-54 Rl E7EZF3 gl i
Homo sapiens Q96788 UHRF1 55.88
PHD PHD 47.58 1.1e-12 2.5e-16
Mus musculus Q8VDF2 Uhrf1 53.55
SRA SAD_SRA 190.13 1.9e-56 4.2e-60 =
v m % identity ( i Homo sapiens Q96PU4 UHRF2 50.19
RING . anually % identity (count) =
Not unique ID P — 64.1% (39) Mus musculus Q7TMI3 Uhrf2 50.00
HMMER (O. bimaculoides protein sequence vs. entire protein ClustalOmega multiple protein sequence alignment
sequence database)
E. YDG_OCTBM F. YDG_oCcTBM
Domain Pfam ID Bit Score Domain E-values Orga Prot ID D of Id
Ind.
SRA SAD_SRA 195.46 43e-58 2 de-62 Octopus bimaculoides AOAOL8H8GO Ocbimv22020196m.g 100.00
] ] ] ] . Mus musculus Q8VDF2 Uhrf1 34.46
HMMER (O. bimaculoides protein sequence vs. entire protein Homo sapiens Q96788 UHRF1 33.53
sequence database) ——
Danio rerio E7EZF3 uhrf1 32.42
Mus musculus Q7TMI3 Uhrf2 31.69
Homo sapiens Q96PU4 UHRF2 31.08

ClustalOmega multiple protein sequence alignment

Residues functionality: Base flipping 5mC binding pocket
Residues numbers V451 D474 T484 S486 N494
(Mouse orthologous ): ¢ ¢ ¢ ¢ ¢

UHRF1 — Octopus bimaculoides oM-{=AGT:i:1P ;! H:RED,/-".FS /4! S¢/c YEDD,,DN :DDFTYT ¢ S ¢« RD | Sc NK/Iumm (DT ' TRYNK
YDG - Octopus bimaculoides EC HR - H-EE[RS o) 14S: N /S| YEDDIID g - [{SFTYT E\c.c RD 113l c KIS NS SUIRT 150 S UDOT - TRIENT

UHRF1 — Mus musculus sM<j=S
UHRF1 — Homo sapiens M =i2s
Uhrf1 — Danio rerio 2ME12S

UHRF2 — Homo sapiens & SN ‘Dﬁ Didle DIZFTYT e S e) ———
UHRF2 — Mus musculus g ISN IIEDIHDidc DIXFTYT c/Sclc) o o

y P4t

CpG recognition
R496

v

RN

SRN[e

==IUTIGAP Aok il C
R SHDQT T C

¢

V451 D474E in UHRF2 T484 S486A N494T R496
in YDG in YDG
NKTR motif

disrupted in YDG
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DNMT1 DNMT1
A. Mouse BAH1/2 & CTD domains B. Octopus BAH1/2 & CTD domains domains

UHRF1 UHRF1
C- Mouse SRA domain D. Octopus SRA domain
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Total CpGs

Sample

80,660,576
Covered CpGs

Methylated
CpGs (>80%)

Unmethylated
CpGs (<20%)

RRBS Hatchling 2,403,266 87,223 2,172,200
Percent of total 2.98% 3.63% 90.39%
WGBS Supra E 64,845,686 3,897,277 55,918,461
Percent of total 80.39% 6.01% 86.23%
WGBS Sub E 47,053,504 3,542,069 40,626,272
Percent of total 58.34% 7.53% 86.34%
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A. EZH2

| Trichoplax Placozoa Trichoplax adhaerens XP_002118654.1

B. KAT2A

_|

uman Chordata Homo sapiens EZH2_uniprotQ15910

Zebrafish Chordata Danio rerio ENSDARP00000143882
Lamprey Chordata Petromyzon marinus XP_032807466.1
L Sea squirt Chordata Ciona savignyi ENSCSAVP00000003370
_|: Sea urchin Echinodermata Strongylocentrotus purpuratus XP_030830157

Priapulid worm Priapulida Priapulus caudatus XP_014663854.1
Fruitfly Arthropoda Drosophila melanogaster FBpp0306192

Octopus Mollusca Octopus bimaculoides XP_014777363.1 (Ocbimv22018841m)
Ribbon worm Nemerta Notospermus geniculatus g20582

Human Chordata Homo sapiens EZH1_uniprotQ92800
‘E Zebrafish Chordata Danio rerio ENSDARP00000028564

Ribbon worm Nemerta Notospermus geniculatus g20583
L —— Oyster Mollusca Crassostrea virginica XP_022322335.1
Marine snail Mollusca Lottia gigantea LotgiP200654
& Marine sponge Porifera Amphimedon queenslandica XP_019859439.1
Marine snail Mollusca Lottia gigantea LotgiP140849
Ribbon worm Nemerta Notospermus geniculatus g14725

Polychaete worm Annelida Capitella teleta CapteP20226
Horseshoe worm Phoronida Phoronis australis g4301

Acoel flatworm Xenacoelomorpha Hofstenia miamia HMIM008815

Waterbear Tardigrada Ramazzottius varieornatus GAU94907.1

Trichoplax Placozoa Trichoplax adhaerens XP_002110982.1

Coral Cnidaria Acropora millepora XP_029203157.1
Marine sponge Porifera Amphimedon queenslandica XP_019861388.1

1.0

Human Chordata Homo sapiens KAT2A_uniprotQ92830
Zebrafish Chordata Danio rerio ENSDARP00000155753
Human Chordata Homo sapiens KAT2B_uniprotQ92831
Zebrafish Chordata Danio rerio ENSDARP00000085190
Lamprey Chordata Petromyzon marinus XP_032813248.1
Sea squirt Chordata Ciona savignyi ENSCSAVP00000011782

Sea urchin Echinodermata Strongylocentrotus purpuratus XP_784879
Coral Cnidaria Acropora millepora XP_029207934.1

! Sea urchin Echinodermata Strongylocentrotus purpuratus XP_030846713

—— Priapulid worm Priapulida Priapulus caudatus XP_014664150.1
E Octopus Mollusca Octopus bimaculoides XP_014772776.1 (Ocbimv22015912m)

Marine snail Mollusca Lottia gigantea LotgiP143660
Marine snail Mollusca Lottia gigantea LotgiP147778
Oyster Mollusca Crassostrea virginica XP_022302873.1
Oyster Mollusca Crassostrea virginica XP_022296814.1
Horseshoe worm Phoronida Phoronis australis g14351
Ribbon worm Nemerta Notospermus geniculatus g23821

Polychaete worm Annelida Capitella teleta CapteP113858
Polychaete worm Annelida Capitella teleta CapteP158153

E Polychaete worm Annelida Capitella teleta CapteP97266

Trichoplax Placozoa Trichoplax adhaerens XP_002110748.1
| | Nematode worm Nematoda Caenorhabditis elegans Y47G6A.6.1

Fruitfly Arthropoda Drosophila melanogaster FBpp0075701

Acoel flatworm Xenacoelomorpha Hofstenia miamia HMIM005468

Marine sponge Porifera Amphimedon queenslandica XP_011409824.1

C. HDACS

0.9

_:Human Chordata Homo sapiens HDAC8_uniprotQ9BY41

Lamprey Chordata Petromyzon marinus XP_032828673.1

Octopus Mollusca Octopus bimaculoides XP_014777246.1 (Ocbimv22026299m)
Marine snail Mollusca Lottia gigantea LotgiP209871

Oyster Mollusca Crassostrea virginica XP_022288958.1

Oyster Mollusca Crassostrea virginica XP_022288726.1

Sea squirt Chordata Ciona savignyi ENSCSAVP00000009125

Acoel flatworm Xenacoelomorpha Hofstenia miamia HMIM012001
Horseshoe worm Phoronida Phoronis australis g10452

Polychaete worm Annelida Capitella teleta CapteP148478

Ribbon worm Nemerta Notospermus geniculatus g31351

Ribbon worm Nemerta Notospermus geniculatus g33477

Trichoplax Placozoa Trichoplax adhaerens XP_002112946.1

Sea urchin Echinodermata Strongylocentrotus purpuratus XP_791175
Coral Cnidaria Acropora millepora XP_029211208.1

Marine sponge Porifera Amphimedon queenslandica XP_003384638.1

0.2 Suppl. Figure 8

Nematode worm Nematoda Caenorhabditis elegans R06A4.7.1

Horseshoe worm Phoronida Phoronis australis g8582



A. Histone methyl-transferases
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Histone acetylation
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